Involvement of protein kinase C during activation of the mitogen-activated protein kinase cascade by leukemia inhibitory factor. Evidence for participation of multiple signaling pathways.
We show here that treatment of 3T3-L1 cells with leukemia inhibitory factor (LIF) stimulates the activation of mitogen-activated protein kinase kinase (MAPKK), mitogen-activated protein kinase (MAPK), and S6 protein kinase (S6K) activities both in a time- and dose-dependent manner. A single peak of MAPKK activity, four peaks of activity against the S6 synthetic peptide, RRLSSLRA (S6 peptide), and three distinct peaks toward myelin basic protein (MBP) were observed after Mono-Q chromatography of LIF-stimulated cell extracts. Two of the MBP kinase activities correlated with the stimulation of extracellular signal-regulated kinases 1 and 2. Interestingly, down-regulation of protein kinase C (PKC) by chronic treatment of 3T3-L1 cells with phorbol ester was found to attenuate, but not block, the LIF-mediated stimulation of MAPKK, MAPK, and S6K activities in 3T3-L1 cells. Treatment of 3T3-L1 cells with epidermal growth factor increased MAPKK, MAPK, and S6K activities to a similar extent as LIF, but this activation was not attenuated by down-regulation of PKC. Our results suggest that the full activation of the MAPK cascade by LIF may require inputs from multiple signaling pathways, one of which is dependent upon the presence of functional PKC.